Ubc9p is the conjugating enzyme for the ubiquitin-like protein Smt3p.
At least one essential function of Smt3p, a Saccharomyces cerevisiae ubiquitin-like protein similar to the mammalian protein SUMO-1, involves its posttranslational covalent attachment to other proteins. Using Smt3p affinity chromatography, we have isolated the second enzyme of the Smt3p conjugation pathway and have found that it is identical to Ubc9p, a previously identified protein that has extensive sequence similarity to the ubiquitin-conjugating enzymes (E2s) and that is required for yeast to progress through mitosis. A hallmark of E2s is the ability to form a thioester bond-containing covalent intermediate with ubiquitin (Ub). While we were unable to detect formation of a Ub approximately Ubc9p thioester, Ubc9p was found to form a thioester with Smt3p, indicating that Ubc9p is the functional analog of E2s in the Smt3p pathway and that this step is distinct from the ubiquitin pathway. Ubc9p is required for attachment of Smt3p to other proteins in vitro, suggesting that it is the only such enzyme in S. cerevisiae. These results suggest that, like ubiquitination, Smt3p conjugation may be a critical modification in cell cycle regulation.